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CELMV-PE-TG (CELMN-ED-SP/23 Mar 95) (1105-2-10c) 3d End Mr. Burkhard/cc/
601-634-5930

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High Level Plan, Design
Memorandum No. ISA - General Design - Supplement No. 1, London Avenue Outfall
Canal Fronting Protection Pumping Station No. 4

CBR, Lower Mississippi Valley Division, Vicksburg, MS 39181-0080
26 JUL’95

FOR Commander, New Orleans District, ATTN: CELMN-ED-SP

The action taken in the 2d Endorsement is satisfactory. The following comment
is furnished for the record.

Para 1i, 2d Endorsement. The statement that the sponsor currently has
credits (LERRDs and Work-in-Kind) that total their 30 percent required
contribution needs to be verified and documented. ER 1150-2-301 and
ER 1165-2-131 place responsibility on Project Managers to ensure that credits
for LERRDs and Work-in-Kind are in compliance with regulations. The credit
amount is subject to Government audit to ascertain allocability,
reasonableness, and allowability. The District Resource Management must
establish cost accounting and record keeping procedures sufficient for audit.
No credit will be afforded for LERRD and construction contributions that the
Government has not determined to be necessary for the construction, operation,
and maintenance of the project or separable element. You should also confirm
that the Real Estate cost estimates are in accord with the Army Audit Agency
procedures on Lake Pontchartrain, Louisiana.

FOR THE COMMANDER:

10 Encls JAMES R. HANCHEY
1. nc Director of Planning and Engineering
wd encls 2-10



DEPARTMENT OF THE ARMY

NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P.O. BOX 60267
NEW ORLEANS, LOUISIANA 70160-0267

REPLY TO
ATTENTION OF:

CELMN-ED-SP (1110-2-1150a) 23 Mar 95

MEMORANDUM FOR Commander, Lower Mississippi Valley Division,
ATTN: CELMV-PE-TS

SUBJECT: Lake Pontchartrain, Louisiana, and Vicinity,

High Level Plan, Design Memorandum No. 19A - General Design -
Supplement No. 1, London Avenue Outfall Canal Fronting Protection
Pumping Station No. 4

1. The subject Supplemental Design Memorandum is submitted for
review and approval and has been prepared generally in accordance
with the applicable provision of ER 1110-2-1150, dated

26 August 1993.

2. The designs presented in this Supplemental Design Memorandum
were prepared by the New Orleans District of the U.S. Army Corps
of Engineers. The signature and registration designation of the
Chief of Engineering Division appear in this document within the
scope of his employment as required by ER 1110-1-8152.

3. Approval of this report as a basis for preparation of Plans
and Specifications is recommended.

FOR THE COMMANDER:

et

Encl W. EUGENE TICKNER, P.E.
(16 cys fwd sep) Chief, Engineering Division



(CELMN-ED-SP/23 Mar 95) (1105-2-10c) 1st End Mr. Burkhard/cc/
601-634-5930 y
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High Level Plan, Design
Memgrandum No. 19A - General Design - Supplement No. 1, London Avenue Outfall
Canal Fronting Protection Pumping Station No. &

COR, Lower Mississippi Valley Division, Vicksburg, MS 39181-0080
2’5 APR'95

FOR. Commander, New Orleans Districf, ATTN: CELMN-ED-SP

We have reviewed the subject general design supplement and have the following
comments:

a. Page 1, para 1b, Backqround. This paragraph should be deleted. All
land acquisition and relocations associated with the parallel protection have
essentially been completed by the non-Federal sponsor, and the Federal
investment for design and construction is approximately 54 percent complete.
Considering the sunk costs for the parallel protection plan, the parallel
protection plan is now the only cost-effective solution.

b. Page 7, para 8a. For purposes of future design activities, you are
reminded that the basis for structural steel design is being phased from EM
1110-2-2101 to EM 1110-2-2105, Design of Hydraulic Steel Structures.

c¢. Page 13, para l0e. The factor of safety for the Q-case loading under
usual conditions should be changed to 1.5 to comply with the analyses shown on
Plates 29 and 30. This should be corrected in your file copies of this
report.

d. Page 20, para 27d and paqe 22, para 29d. The sections referenced here
are shown on Plate 19 not Plate 24. This should be corrected in your file
copies of this report. : :

e. Page 23, para 35, 7th line. The word "slumps" should be changed to
"sumps." This should be corrected in your file copies of this report.

f. Page 25, para 37d, Table 3. Section 4-2.c of EM 1110-2-2906, Design
of Pile Foundations, 15 January 1991, states that the minimum factor of safety
to be used in determining the design pile capacity under an “unusual" loading
condition is 1.5 if verified by pile load test and 2.25 if not verified by
pile load test. This table as well as Plates 24 and 25 should be revised to
reflect this.

g. Page 25, para 39, 4th line. Delete the first phi symbol after the
ward "arctan.® This should be corrected in your file copies of this report.

k. Page 33, Table 7, Schedule for Design and Construction. The design
and canstruction schedule does not agree with the current approved schedule




CELMV-ED-TG 25 APR 195
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High Level Plan, Design

Memorandum No. 19A - General Design - Supplement No. 1, London Avenue Outfall

Canal Fronting Protection Pumping Station No. 4

shown in the Life Cycle Project Management Reporting System. If you propose
to change the approved milestone dates, a request for approval along with the
required justification and assessment of impacts should be submitted.

i.  Page 35, Table 10, Total Federal and Non-Federal Funding by Fiscal
Year. The funding schedule shown is based on incremental funding. A
breakdewn of costs to show the Federal and non-Federal shares is needed to
facilitate development of a fully funded budget request.

j. Plate 24, Notes 5 and 6. These notes indicate that it may be
acceptable for a Contractor to use either an impact or a vibratory hammer in
driving piles for this project. You should ensure that the project
specifications require that the test piles and the service piles be driven by
the same type of hammer.

k. Plate 32.

(1) General Note No. 2. The phi symbol should be before the equal
sign. This should be corrected in your file copies of this report.

(2) This plate does not indicate whether the stratum consisting of
the fat clay (CH - soil type 3) was analyzed. Conversations with CELMN-ED-FD
personnel indicate that these analyses were performed and yielded acceptable
results. In addition, CELMN-ED-FD personnel reported that additional analyses
have been conducted using a narrower neutral block and that these also yielded
acceptable results.

FOR THE COMMANDER:

Encl wd

CF (w/encl):
CECW-EP (5 cys)



CELMN-ED-SP (CELMN-ED-SP/23 Mar 95) (1110-2-1150a) 2d End Mr. Elmer/2618
-SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High Level Plan, Design Memorandum
No. 19A - General Design - Supplement No. 1, London Avenue Outfall Canal Fronting
Protection Pumping Station No. 4

DA:’Z griew (g)gl‘eans District, Corps of Engineers, P.O. Box 60267, New Orleans, LA 70160-0267
un

FOR Commander, Lawer Mississippi Valley Division, P.O. Box 80, Vicksburg, MS 39181-0080,
ATTN: CELMV-ED-TG

1. Our responses to the comments contained in the 1st End are as follows:

a. Para_a. We do not concur. The purpose of this paragraph is to document the sequence
of events leading to the parallel protection plan, events that are not documented anywhere else.
Although the sunk costs for parallel protection are substantial, remaining costs for parallel
protection are still greater than the gated structure cost. The remaining cost for flood proofing
the bridges that cross the canal could surpass the cost for an automated gated structure at the lake
end of the canal. We do propose to combine and rewrite paragraphs 1a and 1b as shown on the
enclosed revised page 1 of the report (Encl 2, 16 copies).

b. Para b. Noted.

c. Para ¢. Concur. Sixteen corrected copies of pagel3 for your copies of the report are
enclosed (Encl 3).

d. Para d. Concur. Sixteen corrected copies of pages 20 & 22 for your copies of the
report are enclosed (Encls 4 & 5).

e. Para_e. Concur. Sixteen corrected copies of page 23 for your copies of the report are
enclosed (Encl 6).

f Para f Concur. Sixteen corrected copies of page 25 and plates 24' & 25 for your
copies of the report are enclosed (Encls 7, 8, & 9).

g. Para g. Concur. Sixteen copies of page 25 for your copies of the report are enclosed

(Encl 7).

h. Para h. Concur. The change in milestones will be processed through the PRB reports.



CELMN-ED-SP

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, High Level Plan, Design Memorandum
No. 19A - General Design - Supplement No. 1, London Avenue Outfall Canal Fronting
Protection Pumping Station No. 4

i. Para_i. The sponsor currently has credits (LERRDS and Work-in-Kind) that total their
30% required contribution. Therefore, 100% Federal Funds will be required to complete this
feature.

j- Para j. Concur.
k. Para k.

(1) Concur. Sixteen copies of plate 32 for your copies of the report are enclosed

(Encl 10).

(2) Noted.

FOR THE COMMANDER:

444./// ;/Zf,./cfg,., , OF.

10 Encls W. EUGENE TICKNER, P.E.
wd encl 1 / Chief, Engineering Division
Added 9 encls

2-10. as
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LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
HIGH LEVEL PLAN
DESIGN MEMORANDUM NO. 19A - GENERAL DESIGN
LONDON AVENUE OUTFALL CANAL - SUPPLEMENT NO. 1
FRONTING PROTECTION PUMPING STATION NO. 4

PROJECT HISTORY

1.  Background.

a.  Hurricane protection for the London Avenue Outfall Canal was addressed in the report
entitled “Lake Pontchartrain, Louisiana and Vicinity, High Level Plan, Design Memorandum No.
19A - General Design, London Avenue Outfall Canal.” Two plans were presented. One plan
envisioned an innovative and cost effective control structure to be constructed at the Lake
Pontchartrain end of the canal. The second plan called for construction of levees and floodwalls
parallel to the canal, floodproofing five roadway bridges, constructing floodgates at the Southern
Railroad (SRR) bridge and constructing fronting protection at Pumping Stations 3 and 4. The
New Orleans District recommended construction of the control structure and the Orleans Levee
Board (OLB) accepted our recommendation.

b. Design Memorandum 19A coverage of the control structure was sufficient for
proceeding with subsequent decision documents. DM 19A also provided sufficient coverage of
the levee and floodwall aspects of the parallel protection for proceeding with P&S; but, the
coverage of the floodproofing of the five bridges, the floodgates at the SRR bridge and the
fronting protection for the two pumping stations was not sufficient for proceeding with P&S.

c.  During the continuing design of the control structure, the OLB withdrew its support.
Board representatives expressed a lack of confidence in the valve design envisioned for the control
structure and stated a preference for the parallel protection alternative. The United States
Congress resolved the issue in the FY 1992 Energy and Water Development Appropriations Act
by mandating construction of the parallel protection plan.

2. Purpose. This supplement to Design Memorandum No. 19A presents the essential data,
assumptions, computations and criteria used in the design of the fronting protection for Pumping
Station No. 4 and is prepared in sufficient detail to provide an adequate basis for preparing the
plans and specifications.

3.  Pumping Station No. 4 Location and Description.

a.  This pumping station is located on the east bank of London Avenue Outfall Canal at
Prentiss Avenue (see plate 2). Being situated parallel with the flow of the canal, existing flood
protection is provided by the earthen levee and floodwall system of the canal being linked with
the foundation and building structure of the station.

b.  The station consists of six pumps as follows: two 320 CFS centrifugal pumps, three
1000 CFS horizontal pumps, and one 70 CFS vertical constant duty pump. The two 320
centrifugal pumps #~: housed in the original pumping house for the station. The three 1000 CFS
pumps and the 77" ‘S vertical pump, added subsequent to the original station, are not housed.



the two 320 CFS pumps for light rain conditions, and use of the 1000 CFS pumps for severe rain
conditions. The 70 CFS constant duty pump discharges through a 50 inch discharge line which
runs over the canal and into the drainage system for Pumping Station No. 3. The two 320 CFS
pumps discharge through a U-shaped discharge basin into the canal. The three 1000 CFS pumps
discharge through concrete culverts into the canal. The station also includes a 1000 CFS siphon
which draws from the drainage system for Pumping Station No. 3. This siphon is used to relieve
Pumping Station No. 3 as required during severe weather conditions.

c.  No structural or foundation investigations of the station were performed. No obvious
major structural defects were encountered during field surveys, and no major structural problems
were reported by the New Orleans Sewerage and Water Board (NOSWB).

PROJECT PLAN

4.  Flood Protection Plan. The recommended flood protection plan is to construct a continuous
line of flood protection, with limited impact on the existing pumping station, which will connect
the existing flood protection on each side of the pumping station. The recommended plan will
incorporate use of I-wall, T-wall and gated monoliths. Gated monoliths will house emergency
closure gates and will be constructed in front of both the existing discharge culverts and pumping
house. The recommended plan was selected after the coordination and a series of discussions, on
all the alternatives considered, with the OLB and NOSWB, who support the plan. This plan is
the most cost-effective and involves only modest interference with existing pumping station
operations. the plan also precludes modifications to the existing pumping station foundation and
floodwall for increased design loading. The NOSWB has raised some concern relative to the
effect of the fronting protection on canal flows, particularly during normal and low lake stages
(see Hydrology and Hydraulics section for discussions on this issue).

Gate function. The emergency closure gates will be closed only to prevent backflow through
the culverts or the pumping house in the event of pump failure during a hurricane or storm surge.
Normal canal stage ranges from EL0.5 to 4.0 NGVD. Standard project hurricane canal stage is
at El. 11.9 NGVD. Each pump includes a ratchet mounted on the gear reducer to prevent reverse
rotation of the impellers. However, the ratchet cannot be relied upon to provide protection against
design canal stages. When properly engaged, the ratchet limits backflow to seepage around the
impellers. For the culverts, the high point of the discharge system is at El. 8.0 NGVD, and
backflow cannot begin until the canal water reaches that elevation. Gates for any failed pump will
be closed once the canal stage reaches El. 8.0 NGVD. For the machinery house, the high point
of the pumping system is at El. 4.57 NGVD. Gates will be closed for any failed pump once canal
stage reaches E1.4.57 NGVD. Note that both the 320 CFS and the 1000 CFS pumps will have
positive pumping capacity, even at a canal stage of 11.9 NGVD, if operating properly.

5. Flood Protection Altenatives. Several alternatives to the recommended project plan were
considered. A brief description of each alternative follows.

a. Emergency closure gates (Two variations of recommended plan). Three locations
were considered for the emergency closure gates for the 1000 CFS discharge culverts.
The recommended plan has the gates in front of the discharge culverts. The two variations to this




plan merely shift the location of the emergency gates. A discussion of these two alternatives
follows:

(1) Modification of the end of the existing discharge culverts to house the emergency
closure gates. Approximately nine feet of the existing culvert and foundation would be removed
and replaced. An advantage of this plan over the recommended plan is less canal discharge loss;
however, disadvantages include greater costs, a greater impact on the existing facility and an
increase in operational down-time at the pumping station.

(2) Replacement of the existing discharge culverts entirely. New discharge culverts
would be constructed with gates installed near the canal end of the culverts. An advantage of this
plan is similar to (1) above. Disadvantages include greater costs, the longest pumping station
down time of the alternatives considered and the greatest impact on the existing facility both
during and after construction. Construction will require extensive temporary piping and equipment
relocations, and after construction, the NOSWB questions the reliability of normal pumping
operations during normal and low canal stages.

b.  Existing floodwall reuse. Modification and reuse of the existing floodwall, constructed
integral with the pumping station slab, was determined impractical. The existing floodwall
foundation could not be relied upon to resist the magnitude of loads experienced from a canal
water stage of 11.9 NGVD, and would require replacement. Replacement of the foundation would
require at least partial demolition and replacement of the discharge culverts for the 1000 CFS
pumps. Also, the existing machinery house provides the east side flood protection for the
discharge basin of the two 320 CFS centrifugal pumps. Foundation modifications for the building
may be required due to stability. No further consideration was given to this plan.

c. Internal backflow prevention gates. Installing internal Backflow prevention gates at the
steel-to-concrete adapter pipes for both the 1000 and 320 CFS pumps was rejected by the
NOSWB based on potential problems with priming the pumps due to air leakage at joints where
the gates would be installed. No further consideration was given to this plan,

DESCRIPTION OF PROPOSED STRUCTURES

6. General Description of Proposed Structures. The project plan is to construct an independent
continuous line of flood protection, with limited impact on the existing pumping station, which
will connect the existing flood protection on each side of the pumping station (see plates 2-5).
This protection will incorporate use of I-wall, T-wall, and gated monoliths., The gated concrete
monoliths will be used in front of the discharge areas of the existing pumps. The gated monolith
in front of the three 1000 CFS horizontal pumps will be built as close as possible to the existing
culverts. These monolith widths will be minimized resulting in the least protrusion into the canal
and therefore the least flow head loss possible. Eight sluice gates will provide emergency closure
capabilities in the event of pump failure. Each of the discharge culverts for the three 1600 CFS
horizontal pumps will be fronted by two gates (see plates 7 & 8). The discharge basin for the two
320 CFS centrifugal pumps will be removed, and a new discharge basin, incorporating two gates
at the face of the existing pumping house, will be installed (see plate 3). This arrangement will
preclude the need to close gates in front of two 320 centrifugal pumps as long as pumping
capacity exists. Rain water between new and old protection will be pumped into the canal.

3



Concrete T-wall and concrete capped I-wall will tie the new protection with the protection
adjacent to the pumping station. T-wall will saddle the existing cross-canal siphon, which will
remain in service at all times (see plate 6) as required by NOSWB. Gate power will be supplied
by a separate 25 Hz circuit of an existing NOSWB electrical switchboard (see plate 17). All
piping and miscellaneous steel modifications required as a result of the fronting protection will
be designed by NOSWB and included in the fronting protection construction contract (see
plate 18).

a.  Gated monoliths for 1000 CFS pumps. One gated monolith will be used in front of the
discharge areas of the 1000 CFS pumps (see plates 4, 6, 7 & 10). This monolith will house six
120” X 132 cast iron sluice gates. This structure will be reinforced concrete, top El. 13.9
NGVD, founded on steel HP14X73 piles, with PZ-22 (or equal) steel sheet pile seepage cut-off.
Pier widths will be limited to the discharge culvert wall width (18”) in order not to impede culvert
discharge flow. The gate slots in the piers will be staggered due to the limited pier width. The
gate slot offset will be minimized to reduce the monolith width. Operating floor steel deck
sections, with removable handrail and grating, will be used to provide access to, as well as support
for, the gate hoisting assemblies (see plate 9). Placement of reinforcing steel, embedded steel
items, construction joints, and waterstop will conform to standard construction practices.
Expansion joints at the monoliths ends will include 0.5 inch joint filler.

Dewatering slots for stoplogs will be provided for periodic monolith and gate inspection and
maintenance. Monolith maintenance will include all required structural and cosmetic repairs, and
debris removal. Gate maintenance will include functional checks and periodic replacement of the
flush bottom seal.

b.  Gated discharge basin for 320 CFS pumps. This gated monolith will be a replacement
structure for the existing discharge basin (see plates 3 & 10). This monolith will incorporate two
96" X 84" cast iron sluice gates at the face of the existing machinery house. The structure will
be reinforced concrete, top El. 13.9 NGVD, founded on steel HP14X73 piles, with PZ-22 (or
equal) steel sheet pile seepage cut-off. Gate monolith pier widths will be sufficient width to place
the gates in line. Operating floor steel deck sections, with removable handrail and grating, will
be used to provide access to, as well as support for, the gate hoisting assemblies. Placement of
reinforcing steel, embedded steel items, construction joints, and waterstop will conform to standard
construction practices. Expansion joints between the monolith and the existing machinery house
will include 0.5 inch joint filler.

Dewatering slots for stoplogs will be provided for periodic monolith and gate inspection and
maintenance. Monolith maintenance will include all required structural and cosmetic repairs, and
debris removal. Gate maintenance will include functional checks and periodic replacement of the
flush bottom seal.

c. Gates. Cast iron sluice gates with electric motor-driven operators will be used based
on the following:

(1) Gate selection. Two gate types, cast iron sluice gates and fabricated steel vertical
roller gates, were evaluated. Cast iron sluice gates were selected based on initial construction cost
and maintenance. See cost comparison below:



GATE TYPE INITIAL COST MAINTENANCE COST

SLUICE *$61,000 NONE
ROLLER *$58,000 **$60,000

*  based on Rodney Hunt 120" X 132" gates; does not include hoisting assembly.

** jncludes removal, sandblasting, inspection, repainting, seal replacement, and
reinstallation for a 120” X 132" gate every seven years; 50 year design life: $60,000;
ignores inflation and depreciation.

(2) Operator selection. Two types of hoisting assemblies, motor-driven mechanical
and hydraulic actuators, were evaluated. Motor-driven electric mechanical hoisting assemblies
were selected based on NOSWB criteria. Operators will have manual back-ups.

d. T-wall monoliths. Two closure monoliths will adjoin the gated monoliths (see plates
3,4, 5, 10 & 11). These monoliths will be inverted T-Type reinforced concrete structures, top
El. 13.9 NGVD, founded on steel HP14X73 piles, with PZ-22 (or equal) steel sheet pile seepage
cut-off.

e. Walkways and operating floor. The operating floor for the sluice gates will be
removable steel deck sections, with removable handrail and grating (see plates 3, 4, 9). Walkways
from the existing equipment deck will provide access to the operating floor of both the 1000 CFS
pump gates and the 320 CFS pump gates. Walkway will also be incorporated into the stem of
the T-wall monoliths to provide access to the permanent dewatering pumps.

f. I-wall monoliths. I-type floodwall consisting of steel sheet piles capped with a
reinforced concrete wall will tie the existing I-wall to the gated discharge basin for the 320 CFS
pumps on the south end, and to the T-wall monolith on the north end (see plates 3, 5, 10). The
top elevation will be 144 NGVD. This elevation will be 0.5 ft higher than the pile founded
monoliths to account for settlement. Steel sheet piling sizes will include the existing ARBED
AZ-18, Frodingham 3NA, and new PZ-22 (or equal). The concrete portion of the floodwall will
extend from El. 2.5 NGVD to El. 144 NGVD on the south end and from El. 2.0 NGVD to
El. 14.4 NGVD on the north end. Expansion joints in the floodwall will be spaced approximately
30 feet apart, adjusted to fall at the steel sheet pile interlocks.

g. Dewatering bulkheads. Dewatering bulkheads, i.e., stoplogs, will be single, solid,
aluminum panels designed to fit the gated monolith dewatering slots. The stoplog for the gate
adjacent to the cross-canal siphon will consist of several panels of suitable size to be placed within
the available clearances. The stoplogs will ptovide water retention to a canal stage of 4.0 NGVD.
Permanent storage of stoplogs sufficient to dewater two gates will be provided. Equipment for
handling of stoplogs will also be provided.

h. Temporary cofferdam. The construction of the fronting protection will employ two
temporary cofferdams. The cofferdam design presented herein is an anchored steel sheet pile
system. This type of cofferdam is simple, reliable and expensive. However, several cofferdam
designs are practical, and the project construction contractor will be responsible for the actual
cofferdam design used.



The first cofferdam will be installed parallel to the bank and protect the entire project work
area while construction of the fronting protection is performed (see plate 16). The protrusion of
the cofferdam into the canal will be minimized to limit flow head loss during PS3 (upstream)
operations. The cofferdam will be divided into two phases to facilitate pumping station operations
during construction. In the first phase, the south section of the project will be constructed,
allowing pumping from the 70 CFS constant duty pump and the three 1000 CFS horizontal
pumps. In the second phase, the north section of the project will be constructed, allowing
pumping from the 70 CFS constant duty pump and the two 320 CFS centrifugal pumps.

After removal of the first cofferdam, a second cofferdam will be installed across the canal.
The cofferdam will consist of a south and north wall, installed beyond the limits of the existing
concrete liner, spanning from bank to bank. After dewatering, all damage to the concrete canal
liner, resulting from installation of the first cofferdam, will be repaired. :

NOSWB pumping operations will continue as required during construction. Both
cofferdams, which will include provisions to flood the work area to allow priming of the pumps
at PS4, will remain in place during pumping episodes. The heights of both cofferdams are
therefore important in insuring timely construction of the fronting protection, without limiting
NOSWB pumping operations in the canal sufficiently to result in local flooding. In lieu of risk-
based criteria, which would employ the expected frequency of pumping events of various
magnitudes from PS3 and PS4 based on pumping records, the height of the cofferdam protection
will be based on the assumed practical criteria denoted below. If questionable or unacceptable
flowlines result during the hydraulic analysis of these cofferdam systems, a risk-based analysis
may be used to determine the appropriate cofferdam heights.

(1)  For the first cofferdam, the protection must be sufficient to prevent flooding of
the work are when the lake level is the annual average high (EL. 4.0 NGVD) and PS3 is operating
at full capacity. ‘

(2) For the second cofferdam, the north-end protection must be sufficient to prevent
flooding of the work area when the lake level is the annual average high (El. 4.0 NGVD). The
protection may include a removable upper barrier, which would be installed when required and
removed during pumping episodes. The south-end protection must be as high as possible without
reducing the PS3 pumping efficiency to the point where the pumps cannot empty the suction basin
fast enough to prevent local flooding from the suction basin. Submerged pipes connecting the
south and north cofferdam walls, carrying up to 1,100 CFS from PS3 across the work area, may
be used if significant benefits to PS3 pumping operations during construction are identified.

Several alternatives to the second cofferdam will be investigated during the preparation of
plans and specifications. Included in these alternatives will be a portable cellular cofferdam used
to perform dry repairs to the canal liner in sections, and submerged canal liner repair methods.

The top elevation of the anchored steel sheet pile design presented herein is El. 5.75 NGVD.
This elevation corresponds to the flowline at PS4 with a lake stage of El. 4.0 NGVD and both
canal pumping stations operating at full capacity. This elevation is excessive for the required
protection and used only to determine conservative loading conditions on the cofferdam.



i.  Canal liner. A reinforced concrete liner was previously installed in the discharge areas
of the pumping station to prevent canal bottom erosion. The portions of this liner which must be
removed during construction will be replaced upon completion of the fronting protection.

STRUCTURAL DESIGN

7. Scope. The analysis and design concepts for the structural components are presented in the
following text. A general layout of the structure is presented on plate 2. Design details such as
steel connection weld size and length, development and cut-off lengths for concrete reinforcement,
etc. will be addressed in the final plans preparation.

8. References. The structural components shall be designed according to the applicable portions

of Corps of Engineers (COE) Engineering Manuals, Engineering Technical Letters, and other
reference material.

a. COE publications:
(1) EM 1110-1-2101, Working Stresses for Structural Design (Nov 63).

(2) EM 1110-2-2104, Strength Design for Reinforced Concrete Hydraulic Structures

(Apr 92).
(3) EM 1110-2-2502, Retaining and Floodwalls (Sep 89).
(4) EM 1110-2-2906, Design of Pile Foundations (Jan 91).
dun 89) (5) EM 1110-2-3104, Structural and Architectural Design of Pumping Stations
un 89).

(6) EM 1110-2-2504, Design of Sheet Pile Walls (Mar 94).
(7) EM 385-1-1, Safety Manual (Apr 81), Revised Oct 87.

b. Technical publications:

(1) American Concrete Institute, Building Code Requirements for Reinforced
Concrete, (ACI 318-89).

(2) American Institute of Steel Construction (AISC), Manual of Steel Construction
Allowable Stress Design, Ninth Edition, 1989.

(3) American Welding Society, Structural Welding Code, Steel, (AWS-D 1.1-88).

(4) Concrete Reinforcing Steel Institute, CRSI Handbook, (1984).



c. Computer programs:

(1)  "Pile Group Analysis (CPGA),” WES Program No. X0080.

(2) “CFRAME,” WES Program No. X0030.

(3) “CWALSHT,” WES Program No. X0031.

(4)‘ "BEAMS,” WES Program No. X0015.
9. Design Criteria.

a. General. The structural design presented herein complies with standard engineering

practice and criteria set forth in Engineering Manuals, Engineering Technical Letters, and
Engineering Regulations for civil works construction published by the Office, Chief of Engineers,

and applicable technical publications. Structural calculations are included in Appendix B.

b. Material weights. The following material weights were used in the calculations.

Item: PCF
Water 62.5
Concrete 150.0
Steel 490.0
Saturated Sand 122.0
Saturated Clay 110.0
Saturated Random Backfill 115.0
Riprap 132.0

¢. Design stresses.

(1) Structural steel. The basic stresses for structural steel shall be in accordance with
the American Institute of Steel Construction (AISC), Manual of Steel Construction, Allowable
Stress Design, as modified by EM 1110-1-2101. EM 1110-1-2101 requires that AISC allowable
stresses be reduced by 17%, as a basis for design. The structural steel shall be in accordance with
ASTM A36. ;

(2) Welds. The allowable stresses for the design of welds shall be in accordance

with the American Welding Society, Structural Welding Code, Steel, as modified by
EM 1110-2-2101.

(3) Steel sheet piling. The basic stresses for steel sheet pile used in the cantilevered
I-walls and temporary cofferdam shall be in accordance with EM 1110-2-2504. The steel sheet
piling for permanent construction shall be in accordance with ASTM A328. The grade of steel
sheet piling used for the temporary cofferdam system shall be as required for the selected
cofferdam design. Allowable stresses for the cofferdam shall be increased due to the temporary
nature of the structure.



(4) Reinforced concrete. The design of reinforced concrete shall be by strength
design methods and criteria established in EM 1110-2-2104.

fic 3,000 psi
Maximum flexural reinforcement 0.25 * balance ratio
Minimum flexural reinforcement 200/ fy

(5) Steel H-piling. The design stresses for steel H-piles shall be in accordance with
EM 1110-2-2906. The steel H-piles shall be in accordance with ASTM A36. The allowable
stresses for steel H-piles are summarized as follows:

axial compression or tension - lower region: 10.0 KSI
combined bending and axial compression - upper region:

fa_ + _fbx + _fby < 1.0

Fa Fb Fb

where:

fa = computed axial unit stress

Fa = (0.833)*(0.600)*fy = 18.0 KSI (ASTM A36)

fbx, fby = computed bending unit stress

Fb = (0.833)*(0.600)*fy = 20.0 KSI (ASTM A36; compact)

(6) Allowable overstress. The basic stresses noted above shall be modified as

follows:

Loading condition Allowable overstress
construction 16-2/3%
maintenance dewatering 33-1/3%

* usual conditions 0%

* unusual conditions 33-1/3%

* extreme conditions 50%

* See Loading Conditions for definition of usual, unusual, and extreme conditions for each
monolith.

10. Loading Conditions.

a. General. The Standard Project Hurricane (SPH) level is El. 11.9 NGVD. For the
I-wall, T-wall, and gated monoliths, usual loading conditions include a canal stage at the SPH
level. Unusual loading conditions include a canal stage at the top of the protection, El. 13.9
NGVD. An extreme loading condition was used only for the gated monolith for the 1000 CFS
pumps and is discussed below. For all hydraulic conditions, i.e. conditions including hydrostatic
loads, two uplift conditions are used to account for the effectiveness of the sheet pile cut-off under
the monoliths.



b. Gated monolith for 1000 CFS pumps. The emergency gates in this monolith will be
closed only to prevent backflow in the event of pump failure during a hurricane or storm surge.
Backflow through the pump discharge system cannot occur until the canal stage reaches El. 8.0
NGVD. In the usual and unusual loading conditions, the canal stage was 11.9 NGVD and 13.9
NGVD respectively. Gates were assumed to be closed when the canal stage reached El 8.0
NGVD. In the extreme condition, the canal stage is 11.9 NGVD. Gates were assumed to be
closed prematurely at canal stage El. 1.0 NGVD, the normal canal stage. For these load cases,
all three pumps were assumed failed to maximize the monolith foundation loads. In the
maintenance dewatering cases, a canal stage of El. 4.0 NGVD, the average annual high canal
stage, was assumed. In the construction case, the structure was assumed to be completed but not
yet submerged. The construction case was used only for foundation analysis.

Typical foundation design calculations for this monolith are shown on plates 13 and 14..
Structural and foundation designs are based on the following load cases:
(1) Usual conditions.

(@) Gate closed, canal SWL El. 11.9 NGVD, SWL inside discharge culverts
El 8.0 NGVD, storm wind load, impervious sheet pile cutoff.

(b) Gate closed, canal SWL El 11.9 NGVD, SWL inside discharge culverts
El 8.0 NGVD, storm wind load, pervious sheet pile cutoff.

(2) Unusual conditions (*).

(@) Gate closed, canal SWL ElL 13.9 NGVD, SWL inside discharge culverts
El 8.0 NGVD, storm wind load, impervious sheet pile cutoff.

(b) Gate closed, canal SWL El. 13.9 NGVD, SWL inside discharge culverts
El. 8.0 NGVD, storm wind load, pervious sheet pile cutoff.

(3) Maintenance dewatering conditions.

(a) Dewatering stop logs installed, canal SWL El. 4.0 NGVD, SWL inside
discharge culverts El. -11.0 NGVD, operating wind load, impervious sheet
pile cutoff.

(b) Dewatering stop logs installed, canal SWL El. 4.0 NGVD, SWL inside
discharge culverts El. -11.0 NGVD, operating wind load, pervious sheet
pile cutoff.

(*) For the foundation analyses only, the total monolith loads were reduced by 25% and no
overstressing in the foundation piles was allowed. This method was used in lieu of no load

reduction and 33-% allowable overstress.
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(4) Construction condition. No hydrostatic load, no wind load. This case considers
the completed structural components prior to watering.

(5) Extreme condition. Gate closed, canal SWL El 11.9 NGVD, SWL inside
discharge culverts El. 1.0 NGVD, storm wind load, impervious sheet pile cutoff.

c.  Gated discharge basin for 320 CFS pumps. The emergency gates in this monolith will
be closed only to prevent backflow in the event of pump failure during a hurricane or storm surge.
Backflow through the pump discharge system cannot occur until the canal stage reaches El. 4.57
NGVD. In the usual and unusual loading conditions, the canal stage was 11.9 NGVD and 13.9
NGVD respectively. Gates were assumed to be closed when the canal stage reached El. 3.57
NGVD. No extreme condition was used due to the small decrease in resisting pressures resulting
from premature gate closure. Both pumps were assumed failed to maximize the monolith
foundation loads.

In the maintenance dewatering cases, a canal stage of El. 4.0 NGVD, the average annual high
canal stage, was assumed. In the construction case, the structure was assumed to be completed
but not yet submerged. The construction case was used only for foundation analysis.

The gates will be offset from the face of the existing pumping house to allow sufficient space
to mount the gate frames without partially blocking the existing discharge culvert mouths. The
south side wall will be sloped, westward of the I-wall connection, from an elevation of 14.4
NGVD to an elevation of 0.0 NGVD.

Typical foundation design calculations for this monolith are shown on plate 15.

Structural and foundation designs are based on the following load cases:

(1) Usual conditions.

(@) Gate closed, canal SWL El. 11.9 NGVD, SWL inside discharge culverts
El 3.57 NGVD, storm wind load, impervious sheet pile cutoff.

(b) Gate closed, canal SWL El. 11.9 NGVD, SWL inside discharge culverts
El 3.57 NGVD, storm wind load, pervious sheet pile cutoff.

(2) Unusual conditions (*).

(@) Gate closed, canal SWL El. 13.9 NGVD, SWL inside discharge culverts
El 3.57 NGVD, storm wind load, impervious sheet pile cutoff.

(b) Gate closed, canal SWL El. 13.9 NGVD, SWL inside discharge culverts
El. 3.57 NGVD, storm wind load, pervious sheet pile cutoff.

11



(3) Maintenance dewatering conditions.

(a) Dewatering stop logs installed, canal SWL El. 4.0 NGVD, SWL inside
discharge culvents El. -8.5 NGVD, operating wind load, impervious sheet
pile cutoff.

(b) Dewatering stop logs installed, canal SWL El. 4.0 NGVD, SWL inside
discharge culverts EL -8.5 NGVD, operating wind load, pervious sheet pile
cutoff.

(4) Construction condition. No hydrostatic load, no wind load. This case considers
the completed structural components prior to watering. .

(*) For the foundation analyses only, the total monolith loads were reduced by 25% and no
overstressing in the foundation piles was allowed. This method was used in lieu of no load

reduction and 33-15% allowable overstress.

d. T-wall monoliths. In the usual and unusual loading conditions, the canal stage was
119 NGVD and 13.9 NGVD respectively. Rain water trapped between the new and old
floodwalls was assumed to be immediately pumped into the canal, eliminating protected-side
hydrostatic head. In the construction case, the structure was assumed to be completed but not yet
submerged. The construction case was used only for foundation analysis.

Eliminating the protected-side hydrostatic head produced an unusually thick stem base.
Typical foundation design calculations for these monoliths are shown on plates 11 and 12.

Structural and foundation designs are based on the following load cases:
(1) Usual conditions.

(@) Canal SWL El 11.9 NGVD, storm wind load, impervious sheetpile
cut-off.

(b) Canal SWL El. 11.9 NGVD, storm wind load, pervious sheetpile cut-off.
(2) Unusual conditions (*). |

(@) Canal SWLEIL 13.9 NGVD, storm wind load, impervious sheetpile cut-off.

(b) Canal SWL El 13.9 NGVD, storm wind load, pervious sheetpile cut-off.

(*) For the foundation analyses only, the total monolith loads were reduced by 25% and no
overstressing in the foundation piles was allowed. This method was used in lieu of no load

reduction and 33-1% allowable overstress.
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(3) Construction conditions.
(@) No hydrostatic load, operating wind load from flood side.
(b) No hydrostatic load, no wind load, dead load only.

e. I-wall monoliths. In the usual and unusual loading conditions, the canal stage was 11.9
NGVD and 13.9 NGVD respectively. The monoliths were designed as cantilevered structures.
The concrete cap top elevation of 14.4 NGVD was used to account for up to six inches of
settlement with respect to the pile-founded structures, which have a top elevation of 13.9 NGVD.
The steel sheet pile top elevations, the concrete cap bottom elevations, and the finished grade
elevations were selected to match the adjoining I-wall monoliths at the north and south ends of
the project. Flexible joints will be used at intersections with the north-end T-wall and the gated
discharge basin to account for the differences in deflection under high canal stage loading. The
concrete caps will conform to the standard tapered design with a 12 inch top stem thickness.

Typical foundation design calculations for these monoliths are shown on plates 28-30.
Structural and foundation designs are based on the following load cases:
(1)  Usual conditions. Q-Case (soil FS = 1.5) with SWL El. 11.9 NGVD.

(2) Unusual conditions. Q-Case (soil FS = 1.0) with SWL EL 13.9 NGVD.

f.  Operating floor. The operating floor sections for the gated monoliths for 1000 CFS
pumps and the gated discharge basin monolith must sustain maximum installation and operating
loads. '

Structural designs are based on the following load cases:

(1) Usual conditions.

() Maximum installation loads which develop during placement or removal
of the deck sections.

(b) Maximum operating loads which develop during normal gate operation.

(2) Extreme condition: Maximum operating loads which develop when gate jams
during opening or closing. ’

11. Structural Design. Structurai design calculations are shown in Appendix B. Each of the
proposed structures was designed as follows:

a.  Gated monolith for iG30 CFS pumps. Structural components of the gated monoliths
were designed as follows:

13



(1) Longitudinal wall. The longitudinal wall was designed to transfer load
horizontally to the piers. The wall was assumed to have fixed ends and span between the piers.
Out-of-plane loading was used to determine required flexural and shear reinforcement.

(2) Piers. The piers were designed to transfer load vertically to the base slab. The
piers were assumed fixed at the longitudinal wall and the base slab. Both in-plane (Case I) and
out-of-plane (Case V) loading were used to determine required flexural and shear reinforcement
at the base of the pier. Hydrostatic loading was used to determine required gate guide (Case I)
and stoplog (Case V) contact areas to avoid local concrete bearing overstress.

(3) Slab. The slabs were designed to transfer load horizontally to the piles. The slab
was assumed fixed to the pier(s) and pinned to the pile heads. Out-of-plane loading was used to
determine required flexural and shear reinforcement in both the transverse and longitudinal
directions. Program CFRAME was used to analyze strips of the slab at critical locations.

b. Gated discharge basin for 320 CFS pumps. Structural components of the gated monolith
were designed as follows:

(1) Longitudinal wall. The longitudinal wall was designed to transfer load
horizontally to the piers. The wall was assumed to have fixed ends and span between the piers.
Out-of-plane loading was used to determine required flexural and shear reinforcement.  This
design is similar to the wall design for the gated monolith for the 1000 CFS pumps.

(2) Piers. The piers were designed to transfer load vertically to the base slab. The
piers were assumed fixed at the longitudinal wall and the base slab. Both in-plane (Case I) and
out-of-plane (Case V) loading were used to determine required flexural and shear reinforcement
at the base of the pier. Hydrostatic loading was used to determine required gate guide (Case I)
and stoplog (Case V) contact areas to avoid local concrete bearing overstress. This design is
similar to the pier design for the gated monolith for the 1000 CFS pumps.

(3) Slab. The slabs were designed to transfer load horizontally to the piles. The slab
was assumed fixed to the pier(s) and pinned to the pile heads. Out-of-plane loading was used to
determine required flexural and shear reinforcement in both the transverse and longitudinal
directions. Program CFRAME was used to analyze strips of the slab at critical locations.

(4) Side walls. The side walls were designed to transfer load vertically to the base
slab. The side walls were assumed fixed at the base slab. Out-of-plane loading was used to
determine required flexural and shear reinforcement. '

c. T-wall monoliths. Structural components of the T-wall monoliths was designed as
follows:

(1) Stem. The stem was designed to transfer load vertically to the base slab. The

stem were assumed fixed at the base slab. Out-of-plane loading was used to determine required
flexural and shear reinfcrcement.
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(2) Slab. The slabs were designed to transfer load horizontally to the piles. The slab
was assumed fixed to the stem and pinned to the pile heads. Out-of-plane loading was used to
determine required flexural and shear reinforcement in both the transverse and longitudinal
directions. Program CFRAME was used to analyze strips of the slab at critical locations.

d. L-wall monoliths. Structural components of the I-wall monoliths were designed as
follows:

(1) Concrete cap. The concrete cap was designed to transfer load vertically to the
steel sheet piling. Out-of-plane loading was used to determine required flexural and shear
reinforcement in vertical direction.

(2) Sheet piling. The steel sheet piling was designed to transfer load vertically into
the soil. The sheet piling was analyzed as a cantilever with program BEAMS, based on net
pressure diagrams produced with program NODWAL. The required tip penetration was based on
a soil strength safety factor of 1.5, while the required sheet pile section was based on a soil
strength safety factor of 1.0 and a steel strength safety factor of 2.0.

e. Dewatering bulkheads. The dewatering bulkheads, i.e. stoplogs, were designed to
transfer load horizontally to the gated monolith piers. Out-of-plane loading was used to determine
required flexural and shear reinforcement in both the transverse and longitudinal directions.

f.  Temporary cofferdam. The cofferdam design was designed to retain water to SWL EL
5.75 NGVD, and transfer load into the soil. Out-of-plane loading was used to determine the
required steel sheet pile size, steel wide flange wale size, and the battered anchor pile penetration.
The cofferdam was analyzed based on five foot anchor pile spacing. Program CWALSHT was
used to develop the net pressure diagram on the sheet piling. Program CFRAME was then used
to analyze the sheet piling and anchor pile system.

12. Foundation Design. Pile foundation designs were based on three dimensional pile group
analyses using the program Pile Group Analysis (CPGA). For pile layouts, spacing and batter
were based on minimizing the base slab width and avoiding interference with the existing timber
piles. Pile heads were assumed to be pinned and pile caps were assumed to be rigid. Q-case soil
conditions were assumed for all analyses. All horizontal load transfer was assumed to occur
within the top soil stratum (sand). See pile capacity curve plates.

For each of the pile founded structures, i.e. the gated monoliths and the T-wall monoliths,
pile foundation designs assume use of a pile test and a soil strength factor of safety of 2.0. Pile
cap movement was limited to 0.5 inch so that no load is imparted to the existing structure, i.e. the
structures were designed to withstand the entire load system. Stabilization slab loads were not
included in foundation design.

For the gated monolith designs, water trapped in the culverts in the usual and unusual load
cases provided enough lateral and overtuming resistance to the monolith to significantly reduce
the required pile lengths and limit the lateral monolith movement to acceptable displacements.
In each of these load cases, the foundation analyses proved to be sensitive to pile batter. Pile
batters for the compression piles were limited by the existing timber piles supporting the pumping
station slab. Also, eccentric loading caused higher comer pile loads for the T-wall monoliths and
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the gated monolith for the 1000 CFS pumps due to the rigid cap assumption of CPGA. For
simplicity, one final pile length, sufficient for all piles in these monoliths, was selected. A second
pile length was selected for the gated discharge basin monolith.

13. Cathodic Protection and Corrosion Control. Cathodic protection and corrosion control for
steel sheet piling, steel gates, comer plates and all other ferrous metal components of the fronting
protection plan shall be provided.

METHOD OF CONSTRUCTION

14. General. The Contractor shall construct the fronting protection from a floating plant within
the canal to minimize interference with station operations. See paragraph 6h for a complete
description of the temporary cofferdam system to be used. Steel sheet piling for the first
cofferdam shall saddle the overhead ten-foot diameter siphon and fifty-inch discharge line.
Installati on of the steel foundation piles under these obstructions shall be accomplished by splicing
sections of hydraulically jacked or vibratory hammer driven piles. The construction easement
shall include the vacant NOSWB property at the north end of the pumping station and the vacant
NOSWB property on the west side of the canal, across from the pumping station. All electrical
relocations will be coordinated with NOSWB. All piping and miscellane ous steel modifications
will be designed by NOSWB and included in the construction contract.

ACCESS ROADS

15. Vehicular Access. Vehicular access to the project site is available via many public roads.
Roads adjacent to the site are Prentiss Avenue and Warrington Drive, from the east side, and Pratt
Drive from the west side. Access into the canal may be gained from the canal bridges at Filmore
Avenue and Robert E. Lee Blvd.

RELOCATIONS

16. General. Under the authorizing law, local interests are responsible for the accomplishment
of “... all necessary alterations and relocations to roads, railroads, pipelines, cables, wharves,
drainage structures and other facilities made necessary by the construction work ...”.

17. Utility Relocations. Where relocated utility lines cross steel sheet piling, steel sleeves will
be installed to allow the utility lines to pass through the floodwall. Water tight seals will be
placed around the lines. Temporary bypass lines may be required. All utility relocations will be
included in the construction contract.

a. Electric feeder lines. The following electric feeder lines will be affected by project
construction:

(1) FL-340, at the south end of the station, will be temporarily relocated land side
of its existing position. No splicing for additional length is anticipated.
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(2) FL-422, at the south end of the station, will be temporarily relocated canal side
of its existing position. A steel sleeve and water tight seal will be installed for cable penetration
of new I-wall. No splicing for additional length is anticipated.

(3) FL-400, at the north end of the station, will be permanently relocated. A steel
sleeve and water tight seal will be installed for penetrating the existing I-wall approximately
twenty feet south of the existing penetration location. No splicing for additional length is
anticipated.

b. Telephone cable. The existing South Central Bell telephone cable rack housing 18-5"
telephone cables at the south end of the station will not be relocated. A steel sleeve and water
tight seal will be installed for cable penetration of new I-wall. The existing buried South Central
Bell telephone cables are to be abandoned, and removed as required for installation of the new
I-wall.

c. Power pole. The existing power pole will be relocated by New Orleans Public Service
Inc. (NOPSI), to a position acceptable to the USACE.

d. Piping. The NOSWB will design all pumping station piping relocations or
modifications. The anticipated relocations or modifications minimally include the 12’ vacuum
discharge lines for the 1000 CFS pumps, the 24" siphon line for the 1000 CFS siphon, and the
14” vacuum suction line penetrating the north discharge basin wall. All modifications will be
included in the fronting protection construction contract.

e. Miscellaneous steel. The NOSWB will design all pumping station miscellaneous steel
relocations or modifications. The anticipated relocations or modifications minimally include the
south end crane support and pipefequipment support steel adjacent to the north side of the
discharge basin. All modifications will be included in the fronting protection construction
contract.

MECHANICAL

18. General. The design of the mechanical system for the fronting protection will include
provisions for eight gate assemblies and two permanent dewatering pumps. The design is based
on the use of equipment and material that are available as standard industry products. In the
selection of equipment, consideration will be given to ease of operation, reliability, and ease of
maintenance.

19. Sluice Gate Operators. The sluice gates will be individually closed only to prevent backflow
when a pump is disabled or a power outage occurs during hurricane or flood conditions.
Operation will be by local and remote push button control and indicating lights. Operation of the
eight sluice gates will be by individual electric actuators that will require approximately eleven
minutes per gate to fully close or open. Starting the actuators one at a time and allowing three
gates to operate simultaneously will provide a total operating time, from full open to full closed,
of approximately 30 minutes for all eight gates. Each actuator will be furnished with a bracket
for mounting a portable air motor to operate the gates in the event of a power outage. Two
portable air motors will be provided.
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Limit switches in the actuator's control panel will control the gate’s open and closed
positions, while torque limiting switches, also in the control panel, will automatically stop the
motor if the gate were to encounter an obstruction during its upward or downward motion.
Additionally, fused disconnects in the station’s electrical control panel will automatically interrupt
power to the motor in order to prevent it from developing its locked rotor torque.

20. Permanent Dewatering Pumps. Two portable submersible pumps will be installed at the base
of the flood wall, sized to drain the accumulation of a 4 inches rainfall on the station over a
period of four hours, i.e., 50 gpm at a total head of 26 ft. The pumps will be supported by
discharge connectors permanently anchored to the concrete floor and guided by guide bats on the
concrete flood wall to allow their removal for service. The pump’s cantilevered weight provides
an automatic seal between its discharge flange and the discharge connector'’s flange without the
need of bolts or threaded connections. The 2 inch diameter stainless steel discharge line will be
permanently anchored to the flood wall and will discharge over the wall into the outfall channel.
Actuation of the pumps will be automatic through float level controllers.

ELECTRICAL DESIGN

21. General. The design of the electrical system for the eight gate motors and controllers will
include provisions for power and control. The design is based on criteria provided by the
NOSWB, conceming space conduit routing and power source availability, and on the use of
equipment and material that are available as standard products of the electrical industry. The
NOSWB will provide a minimum 150 amp., 25 hz. panel service in order to allow the sequential
start up and simultaneous operation of three gates at a time. In the selection of materials and
equipment, consideration will be given to ease of operation, reliability, and ease of maintenance.
The Standards of the National Electrical Manufacturers Association (NEMA), the Institute of
Electrical and Electronic Engineers (IEEE), and the American National Standards Institute (ANSI)
will be used as guides in the selection of electrical equipment. The design of circuits and conduit
systems will conform to the 1993 National Electrical Code and the National Electrical Safety
Code.

22. Power Source. NOSWB will provide a 480 V motor feeder circuit from their Low Voltage
Motor Control Center located in the main building.

23. Power Distribution.

a. General. Power will be supplied from a fused disconnect switch located in a low
voltage motor control center in the main building.

b. Loads. Eight 25 hz., 480V, 3-phase motors, one for each gate, will be supplied from
the motor feeder circuit. Reversing combination starters will be located adjacent to each gate.
Starters will allow local operation of each gate as well as remote operation from a new NOSWB
control console. Two 60 hz., 200V, 3-phase, 2 Hp de-watering pumps will be supplied from an
existing 208Y/120 V panel located in the Low Voltage Motor Control Center.

¢.  Voltage drop requirements. Conductors will be sized to prevent the voltage drop from
exceeding three percent at the farthest utilization point on each circuit.
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24. Conduit and Boxes.

a. Conduit. All wiring will be installed in rigid metal conduit except that motors and
other electrical equipment subject to vibration, will be connected with liquid-tight flexible metal
conduit.

b.  Pull and junction boxes. All pull boxes and junction boxes will be of cast metal of
sufficient thickness or provided with bosses to accommodate the required threads for the conduit
connections of size specified.

HYDROLOGY AND HYDRAULICS

25. General. Design Memorandum No. 19A General Design London Avenue Outfall Canal
Orleans Parish presents the hydraulic analysis performed for the London Avenue Outfall Canal
to determine the required leveeffloodwall height for hurricane protection.

26. Hydraulic Design.

a. Discussions have been held with the NOSWB on the recommended plan for fronting
protection at Pumping Station No. 4. The main concern coming out of these discussions is the
effect of the proposed fronting protection on canal flows, particularly during low and normal lake
stages. It is anticipated that the fronting protection will induce additional head losses and possibly
create unfavorable current pattems.

b. The NOSWRB has initiated a model study of the canal to address effects of projects they
have planned unrelated to the fronting protection at Pumping Station No. 4. Agreement has been
reached to include an analysis of the proposed fronting protection plan in the model study to
determine head losses and changes to current patterns. It is not anticipated that results of the
model study will require changes to the fronting protection plan. Remedial measures can be taken
to compensate for additional head losses and adverse current patterns. It is believed, though
depending on results of the model study, that the resulting head losses will be offset by the
removal of the Benefit Street bridge and three pedestrian bridges. Widening the west side of the
canal in the vicinity of the pumping station could also be performed if required.

¢.  Standard hydraulic design procedures were used to check for head loss associated with
the proposed gate arrangements for the sluice gates for the 1000 CFS pumps and for the 2-320
CFS pumps. These procedures are outlined in Chapter 6 of King & Brater “Hand Book of
Hydraulics.” Because of the proposed configuration of the gates and their placement flush against
the concrete sides of the discharge tubes, the only additional head that the pumps will see will be
as a result of the entrance loss due to piers betw=en gates and friction losses associated with the
an almost completely turbulent pipe flow through the sluice. There will be a sudden expansion
loss at the downstream end of the sluice, but this loss would have occurred without the addition
of the gates. However, the sum of the losses computed for the proposed configuration was less
than 0.1 ft and presents no problem.



GEOLOGY
27. General.

a. Scope. The geology presented herein is based on the geology from Design
Memorandum No. 19A General Design London Avenue Outfall Canal (January 1989), which was
based on regional, local surface and subsurface information. Additional subsurface information
supplemented the data from GDM No. 19A. It is intended to present a general project overview
of the pertinent geologic data and interpretation.

b. Physiography and topography. The project site is located within the Central Gulf
Coastal Plain region on the flanks of the Mississippi River Deltaic Plain and normal to the Lake
Pontchartrain shoreline in northern Orleans Parish. Pronounced physiographic features of the area
are lakes, shorelines, canals, an abandoned Mississippi River delta, the Mississippi River, beach
ridges, marshes and swamps. Elevations in the vicinity vary from -15.0 feet NGVD in Lake
Pontchartrain to +20.0 feet NGVD along the crown of the mainline Mississippi River levees.

c.  Surface investigation. Aerial photographs, topographic maps, and geologic maps were
used in conjunction with published literature to define the geologic setting of the project area.

d. Subsurface investigation. One 17-inch LD. general type boring and one S5-inch
undisturbed boring were drilled by Corps of Engineers personnel for this project. In addition a
total of seven 3-inch and 5-inch A-E contract undisturbed borings were reviewed for additional
geologic classification by Corps of Engineer personnel. All borings are included on the geologic
profiles (plate 19) in order to present the most geologically complete interpretation. The A-E
contract boring symbols were modified to accommodate the Unified Soil Classification system.
All borings encountered artificial fill and Holocene soils. Those borings exceeding 70 feet
generally encountered the Pleistocene horizon. The boring data, used in conjunction with other
available data, was the primary source for site specific geologic foundation interpretations.

e. Geophysical investigation. No geophysical methods were used at the project site.
Present refractive methods would not have delineated the various Holocene environments.

28. Regional Geology. Reference Design Memorandum No. 19A General Design, London
Avenue Outfall Canal for information on regional geology.

29. Site Geology.

a.  Site location and description. The project is confined to northem Orleans Parish and
that portion of the levee that parallels the London Avenue Outfall Canal at Pumping Station No. 4.
This represents approximately 300 feet of levee improvement. The project alignment is neatly
normal to the regional geologic strike and traverses Holocene surficial marsh and subsurface
beach, and marine deposits. A review of the geologic profile on plate 24 details geologic structure
parallel to levee centerline. Subsurface elevations at the top of Pleistocene average -60 feet, but
vary from approximately -55 to -70 feet. Depth to top of the Pleistocene increases southward
from the lakeshore to Pumping Station No. 3.
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Historically, the site stratigraphic sequence indicates a period of aerially exposed Pleistocene
prior to an early Holocene marine transgression. Evidence of a gulfwater transgression and the
subsequent development of the Pontchartrain Embayment is present as a locally extensive basal
bay-sound deposit. The clayey bay-sound deposit averages 20 feet in thickness and provides
parenting material for the overlying Pine Island Beach trend. Estimated ages of the beach and
bay-sound deposits are respectively 5,000 and 7,000 years.

Isolation of the embayment by the eastward prograding Cocodrie Delta (4,600 to 3,500 years
before present) marked the end of marine conditions. Cocodrie aged deposits appear to be absent
or obscured in the immediate area. This is possibly a result of two factors: (1) the deltaic
material was eroded after abandonment and (2) the remaining material closely resembles the
overlying lacustrine and further testing would be necessary to differentiate.

The later prograding St. Bernard Delta, 2,800-1,700 years ago, represented the last major
period of active deltaic sedimentation within the area. The surficial marsh deposit was deposited
during recent time. West of the project, marsh type deposits are found within the confines of
Lake Pontchartrain. This may be evidence of an expanding lake resulting from shoreline retreat.

The surficial marsh veneer, 5 to 15 feet thick throughout most of the London Avenue Canal,
represents the last stage of sedimentation in the area. Marsh type sediments are a result of annual
Mississippi River overbank flooding and subsequent deposition of clay and silt size particles
landward of the natural levees.

A review of borings in the vicinity of the artificial levee indicates that the additional
overburden acts as a surcharge, in some instances consolidating the underlying marsh deposit to
less than half the original thickness. Along the centerline of the artificial levee, the additional
loading of soil has, to a lesser extent, similarly affected the underlying lacustrine deposit.

b. Detailed Holocene environmental descriptions.

(1) Bay-sound deposits are fine to coarse grain sediments bottoming bays and sounds.
Average thicknesses are 15 feet in the project area. Reworking of the bottom portion by
burrowing marine organisms produces a mottled appearance and inclusions of materials that are
distinct from the surrounding sediment. Colors are typically light gray to gray.

(2) Beach deposits are typically fine sands with large quantities of shells and shell
fragments. The sands, generally well sorted with few clay lenses, are well suited for founding
projects. Subsidence due to soil compaction is relatively minimal. The base elevation of the
deposit remains a relatively constant -50 feet NGVD. This deposit is the remnant Pine Island
Beach trend. :

(3) The marsh deposits are highly compressible organic soils that typically cover
95 percent of area. They grade vertically downward from peat to organic clays and silts.
Generally, soil moistures exceed 100 percent, color varies from light gray to black, and
consistences vary from very soft to medium.

c¢. Detailed Pleistocene soil descriptions. The Pleistocene soils are a result of both deltaic
and marine deposition. They represent both the regressive and transgressive phases and associated
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environments of an earlier Mississippi River deltaic system. The soils are, therefore, similar to
the overlying Holocene. However, due to dessication, Pleistocene deposits are distinguished by
a decrease in moisture contents, a stiffening of consistencies, a decrease in sampling penetration
rates, an increase in oxidized sediments, and the presence of calcareous concretions.

d. Foundation conditions. Representative geologic site conditions are displayed on cross-
sections shown on plate 19. The massive beach deposit has greatly influenced the stratigraphic
geometry of the area.

e. Future investigations. Subsurface field investigations have been completed, and no
future investigations are anticipated.

30. Conclusion. Current geologic information indicates generally favorable foundation conditions
with regard to future construction. Further addition of fill may result in increased settlement rates,
due to marsh soil compaction. Differential settlement may result in areas where organic contents
are extremely high and relatively thick. Should future construction in the immediate project
vicinity require dewatering local settlement may occur due to oxidation of organics and
consolidation of sediment.

FOUNDATION INVESTIGATION AND DESIGN

31. General. This section includes the soils investigations and foundation design for Pumping
Station No. 4 fronting protection plan. The plan consists of I-walls in levees, and pile supported
structures.

32. Field Exploration. One continuous undisturbed 5-inch diameter soil boring, 10-LUG, was
made in the project area at the protected side levee toe. The individual log is shown on plate 20.
The location of the undisturbed boring is shown on plate 2. Boring 10-LUGA an augerboring
was taken in the existing levee and is shown with boring 10-LUG in profile on plate 21. Two
borings number 56 and 57 taken by an A-E for the Orleans Levee Board were used in conjunction
with the COE borings in the foundation design. Boring 57 was made with a 5-inch diameter
Shelby Tube sampling barrel. The locations of borings taken by the A-E are shown on plate 2
and the boring logs are contained in Appendix A.

33, Laboratory Tests.

a. COE. All samples obtained from borings 10-LUG and 10-LUGA were visually
classified. Water content determinations were made on all cohesive soil samples. Unconfined
Compression (UC) Shear Tests, and Atterbergs were made on selected samples of cohesive soils.
Water content determination and (UC) test results are shown adjacent to the logs on the boring
profile presented on plate 21. Unconsolidated-Undrained (Q), Consolidated-Undrained (R) and
Consolidated Drained shear tests were made on representative soil samples obtained from the
undisturbed samples. These tests are summarized on the boring log shown on plate 20. The
individual shear strength sheets are shown in Appendix A.

b. A-E Laboratory tests consisting of natural water content, unit weight, and either
Unconfined Compression (UC), or Unconsolidated-Undrained (Q) one point shear tests were
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performed by the A-E on samples obtained from the A-E borings. Liquid and plastic limit tests
were made on selected samples. Laboratory test results are shown in Appendix A. UC and one
point Q tests in silts and sands were not plotted on the design shear strength profiles.

c. Design shear strength. Design shear strength parameters are shown on plate 22.

34, Design Problems.

a. Cofferdam required to construct the structure in the dry. Elevation of cofferdam,
restricted working area and access.

b. Dewatering and hydrostatic pressure relief required to construct the structure in the dry.

c. Bearing pile lengths and subgrade reaction data for the fronting protection sluice gate
structure and T-walls.

35. Construction Dewatering and Hydrostatic Pressure Relief. To build the structure in the dry
and insure stability of the structure excavation during construction, hydrostatic pressure relief will
be provided in the pervious layers in the excavation area. Temporary piezometers will be installed
in the pervious layers to monitor the pressure during the dewatering and pressure relief period.
The method of lowering the ground water is to be left to the construction contractor with
performance specifications being prepared on an “end result” basis. The specifications will allow
the use of wells, sumps, pumps, etc., as well as well points. The theoretical radius of influence
of 700 ft. estimated for dewatering the excavation will include residential homes. If the buildings
are on piles no monitoring will be necessary. The contractor’s dewatering proposal will provide
for surface control points to measure settlements adjacent to existing structures. Final approval
of the proposed system will include provisions for installation of recharge wells if the radius of
influence, magnitude of drawdown and soil stratification indicates that settlement will occur. The
dewatering system presented on plate 23 is for cost estimating purposes for use in evaluating the
adequacy of the contractor's hydrostatic pressure relief system.

36. Underseepage and Hydrostatic Pressure Relief.

a. Underseepage. A steel sheet pile cutoff wall will be used beneath the T-wall and sluice
gate structure to provide protection against detrimental seepage. The location and penetration
depth of the sheet pile cutoff wall are shown on plate 6. Analyses were performed by the Harr
Method. The calculations are shown on plate 32.

b.  Hydrostatic pressure relief. A piezometric headline based on the ground surface and past
piezometric readings (GDM No. 19A London Ave Outfall Canal) was used in the stability and
uplift analyses.

37. Pile Foundations.
a. Ultimate compression and tension pile capacities versus tip elevaiions were developed
for steel HP 14X73 piles plate 24, and timber piles plate 25. Overburdzn stresses were limited

to D/B=15 in the sands. Soil design parameters are shown on plate 22. - ¥alues used in the pile
capacity calculations are shown in Tables 1 and 2. The results of desiy:: pile loads versus tip
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elevations for cost estimating purposes are based on applying factors-of-safety shown in Table 3.
The timber pile capacity curves are used to estimate the pile capacity of the existing timber piles
below the discharge structure.

b. During construction, test piles will be driven and load tested for the fronting protection.
The results of the pile load tests will be used to determine the length of the service piles. The pile

test will be conducted on the north side of the pumping station on the protected side of the flood
protection.

c. The settlement of the sluice gate structure is %tlmated to be 0.2 ft. from consolidation
below the pile tips in the first pleistocene horizon.

d. Subgrade moduli curves for estimating lateral resistance of the soil beneath the

discharge basin, sluice gate structure and pile supported T-wall were developed and are shown on
plates 24 and 25.

TABLE 1
TIMBER PILES
Q-CASE S-CASE
o K, K N N, o K, K N, N,
Clay 0° 10 07 9 0 23° 10 07 0 10
Sand 30° 1.0 07 0 225 30° 1.0 07 0 225
TABLE 2
STEEL H-PILES
Q-CASE S-CASE
o K. K N N, o K K N N
Clay 0 10 07 9 0 23° 10 07 0 10
Silt 15 10 07 129 44 30° 1.0 07 0 225
Sand 30° 1.0 07 0 225 30° 1.0 07. 0 225
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TABLE 3
RECOMMENDED FACTORS OF SAFETY
FOR PILE CAPACITY CURVES

WITH PILE LOAD TEST W/O PILE LOAD TEST
Q-CASE: 2.0 3.0
S-CASE: 1.5 TOTAL LOAD 2.25 TOTAL LOAD
2.0 DEAD LOAD ONLY : 3.0 DEAD LOAD ONLY

38. Shear Stability. Stability was determined by the LMVD Method of Planes analysis for a
minimum factor of safety of 1.3 with respect to the design shear strength. The borings used to
develop a design shear strength profile are shown on plate 21 and Appendix A. Plates 26 and 27
show the protected and floodside stability analyses for the I-wall in levee between Sub B/L
Sta 0+00 to 0+76.89 and Sub B/L Sta 2+56.08 to Sub B/L Sta 3+00.58.

39. I-Wall. The required penetration of the steel sheet piling below ground surface was
determined by the Method of Planes using "Q" shear strengths. The Q-Case design strengths are
based on data shown on plate 22. The factors of safety were applied to the design shear strengths
as follows: ¢ developed = arctan ¢ (tan available/factor-of-safety) and c/factor-of-safety. Using
the resulting shear strengths, net lateral soil and water pressure diagrams were developed for
movement toward each side of the sheet pile. With these pressure distributions, the summation
of horizontal forces was equated to 0 for various tip penetrations and the overturning moments
about the tip of the sheet pile were determined. The required depth of penetration to satisfy the
stability criteria was determined where the summation of moments was equal to zero. Following
is sheet pile wall design criteria for hurricane protection levees:

TIP PENETRATIONS
Q-CASE

.5  With water to SWL
.0 - With water to SWL + 2ft freeboard

etk

DEFLECTIONS

F.S. = 1.0 With water to SWL

BENDING MOMENTS
E.S. = 1.0 With water to SWL

25



If the penetration to head ratio is less than about 3:1, it is increased to 3:1. The SWL is
used to calculate head for penetration to head ratio.

Plates 28 and 29 show I-wall analyses for Sub B/L Sta. 0+00 to Sub B/L Sta. 0+76.89 and
Sub B/L Sta. 2+73.08 to Sub B/L Sta. 3+00.58 which are similar to the sections of the I-Walls
now under construction in the contract London Ave Outfall Canal Mirabeau Ave. to Leon C.
Simon Blvd., East Bank. Plate 30 shows a bulkhead analysis for Sub B/L Sta. 2+47.39 to Sub
B/L Sta. 2+73.08 which ties into the T-wall at Sub B/L Sta. 2+47.39.

Construction cofferdam analysis on plate 31 shows an anchor wall analysis for a sheet pile
wall braced with steel H-piles. The top of the cofferdam is at El. 5.7 which corresponds to an
El 4.0 stage in Lake Pontchartrain, '

40. T-Wall. A deep seated analysis utilizing a 1.3 factor of safety incorporated into the soil
properties was performed for various potential failure surfaces beneath the T-wall. The analysis
is shown on plate 32. The summation of horizontal driving and resisting forces results in a value
that is positive at the base and negative as the elevation of the failure surface is lowered. Since
the net driving forces are less than the net at-rest force the structure is assumed to be stable and
all loads (vertical and horizontal) must be developed in pile capacity below the base.

41. Levee Settlement. No settlement is expected since the levees will either remain at the same
grade or be degraded.
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Based on service and environment conditions, a water-cement ratio of 0.58 will not be
exceeded for durability requirements. The slump will range from 1 to 4 inches.

(2) Environmental conditions. The concrete will not be subjected to any critical
environmental or functional conditions.

b. Cementitious materials investigation.
(1) Cement.
(@) Special requirements. Because of the nature of local aggregates, low alkali

cement must be used. False set requirements will be necessary if an on-site batch plant is used,
however a local ready mix plant will likely be chosen by the Contractor. :

(b) Availability. Cement meeting Type I or II requirements of ASTM C 150
in addition to the above special requirements is locally available from Citadel Cement, LaFarge
Co., Dundee Holnam Cement Co., Louisiana Industries, and others.

(c) Type and justification. Because of the availability of Type II cement at
no additional cost and lower heat of hydration, Type II cement will be specified.

(d) Testing requirements. Testing requirements of CW-03301, paragraph
3.1.2.3 will be imposed in the specifications in lieu of paragraph 5.1.2.

(2) Pozzolan. Fly ash meeting the requirements of ASTM C 618, Types C or F,
including the optional chemical and physical requirements 1A and 2A, respectively, will
be allowed. The percentage of fly ash in the Contractor’s furnished mix design will be limited
to not greater than 35 percent of absolute volume. Its recommended use is based on potential cost
savings. Also using fly ash could potentially reduce heat of hydration and permeability, and
improve sulfate resistance. Type C fly ash obtained from Bayou Ash was satisfactorily used on
the Old River Control Auxiliary Structure and is currently being satisfactorily used in the
production of articulated concrete mats at St. Francisville, LA. Bayou Ash is located near
New Roads, LA, approximately 120 miles from New Orleans, LA.

¢. Aggregate investigation.

(1) Sand and gravel. The sources listed in Table 4 are a few of the area companies
on our pretested list that seem capable of fumishing sand and gravel for the project.

Test reports can be found in TM 6-370 and Old River Control, LA, Auxiliary Structure
Sources of Construction Materials, DM No. 14 dated 3 Oct 80. Transportation of aggregates
would probably be by truck, except for Lambert Gravel which has also indicated that barging from
their source is possible.

27



TABLE 4
SAND AND GRAVEL SOURCE LIST

Project Pit
Nearest to pit _Location _TM 6-370
Company Town Distance Lat Long Vol/ Index
Name (LA) (miles ) (deg) (deg) Area Number

Lambert Gravel Bains 130 30 91 4A/9A 1
La. Industries Enon 70 30 90 4A9A 9
Rebel Sand & Gravel Watson 102 30 90 3A/7TA 16
Standard Gravel Enon 70 30 90 4A9A 28
T.L. James & Co. Pearl River 45 30 89 4APA 11

d. Concrete batch plant and truck mixer investigation.

(1) On-site batch plant. The largest single concrete placement appears to be the
discharge basin slab which its volume is approximately 100 cubic yards. The concrete batch plant
needs to have a capacity of at least 50 cubic yards per hour in order to prevent cold joints during
placement.

(2)  Offsite batch plant. Ready mix concrete meeting the requirements of this project
and produced from batch plants meeting the guidelines of Cast-in-place Structural Concrete
(CW-03301) can be obtained from the sources listed in Table 5:

TABLE 5
CONCRETE SOURCE LIST

Distance Number
to Plant of
Company Project  Capacity Plant Truck Cooling
Name (miles) (CY/HR) Type _Mixers Method
LA Indus. (Plant 4) 5 100 - Semi 23 ice
(Euphrosinte St.)
LaFarge (Airline Hwy) 20 180 Auto 52 ice or
chilled water

Ditta Carlo 10 120 Auto 36 ice

(S. Peter St.)

e. Thermal considerations. The largest single concrete placement will be the 2.5-foot thick
base slab of the discharge basin. Its volume is approximately 100 cubic yards. The placing
temperature of the base slab concrete will not be allowed to exceed 85 degrees F, while for other
elements the maximum will be-90 degrees F.
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ENVIRONMENTAL

43. General. The London Avenue Outfall Canal is a man-made canal approximately 4.0 miles
in length, with an average bottom and top width of 100 to 160, respectively. Pumping Station
No. 3 lies at the head of the canal near Broad Street. Pumping Station No. 4 is near Prentiss
Avenue. The canal is paralleled by earthen levees topped with floodwalls or floodwalls alone
from Pumping Station No. 3 to Leon C. Simon Boulevard on the east and to Robert E. Lee
Boulevard on the West. From these two boulevards to Lakefront Drive there is an earthen levee
on both sides of the canal.

44, Existing Conditions. Vegetation on the flood side of the protection consists of scrub-shrub
habitat with baccharis, giant ragweed, mulberry and elderberry predominating. In some areas of
the canal narrow bands of roseau cane are located along the waters edge. The levee is kept
mowed and covered with annual and perennial grasses and weeds.

Because of the high incidence of human disturbance, the area provides marginal habitat for
wildlife. Some use of shrubs and trees by squirrels and songbirds occurs. Tems and seagulls are
sometimes seen feeding along the exposed canal bottom.

Water quality in the canal is generally poor and normally exceeds criteria for propagation
of fish and wildlife. The canal provides minimal value as habitat for fishery resources.

Some recreational opportunities exist in the vicinity. The levee is used by joggers, walkers,
bird watchers and fishermen. Fishing is primarily limited to the lakefront area. Picnicking and
field sports utilize the adjacent levee near University of New Orleans.

Esthetics is generally poor due to the poorly maintained areas around the pumping stations
and the condition of the floodwall. Positive esthetic conditions exist on both sides of the canal
north of Robert E. Lee Boulevard. The open grassy areas west of the canal has scattered oaks and
oleanders and are well maintained.

No cultural resources or endangered species are recorded in the vicinity of the proposed
work.

Noise levels in the area are within the range expected for residential areas and somewhat
lower in the park-like areas. The residents in the project area support the project and will not
be displaced by its construction.

45. Environmental Effects. There would be minimal short term displacement of tree-dwelling
animals and songbirds. This impact would be minor due to the small number of trees impacted.
All recreational uses in the work areas would cease during construction. Following construction
the impacted areas would again support the same kinds of recreational activities in pre-project
conditions. Esthetics would be degraded in some areas due to the reduced viewing resulting from
the increased levee height. This is minor impact when compared to the esthetics provided by the
redesigned and graphically textured floodwall. There would be no impact on significant cultural
resources or endangered species. The ambient noise level would be increased during construction
with some residences close to the construction site experiencing noise levels that could interfere
with sleeping, conversation and some recreational activities. These levels will occur only for the
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period of construction and will be limited to the daylight hours. There will be some temporary
disruption in normal traffic patterns during construction, but will be limited again to daylight
hours. No displacement of residences will be necessary.

46. Environmental Compliance. The final Environmental Impact Statement (EIS), for Lake
Pontchartrain, Louisiana, and Vicinity Hurricane Protection Project, was filed with the President's
Council on Environmental Quality on 17 January 1975. A Final Supplement to this EIS was filed
with the Environmental Protection Agency (EPA) in December of 1984. The Final Supplement
assessed the impacts associated with increased levee height for a high level plan of protection.

The impacts of providing protection along the outfall canals were not addressed in the
original EIS or the subsequent supplement. However, an Environmental Assessment (EA),
addressing the impacts associated with providing hurricane induced flood protection, for the
London Avenue Canal, was prepared on 7 October 1988. Based on this EA, a determination was
made that the hurricane protection provided along this canal would not have a significant impact
upon the human environment. A Finding of No Significant Impact (FONSI) was signed
27 October 1988. This completes the environmental compliance for construction of this feature.

ESTIMATE OF COST

47. General. Based on October 1994 price levels, the estimated first cost for constructing the
fronting protection at Pumping Station No. 4 is $3,754,000. A cost of $80,000 is for relocations
and $2,988,000 for the levees and floodwalls feature. Engineering and Design and Construction
Management are estimated to be $388,000 and $298,000. Table 6 presents the itemized first cost
for the fronting protection at Pumping Station No. 4.
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TABLE 6
LONDON AVENUE OUTFALL CANAL

PUMPING STATION NO. 4
FRONTING PROTECTION

(Aug 94 Price Levels)

Cost
Acct. Estimated Unit Estimated
No. Description Quantity Unit Price Amount
$ $
02--- RELOCATIONS:
023-- CEMETERIES, UTILITIES, STRUCTURES,
Construction Activities
0232- Utilities:
Structural
Misc. Structural Steel (*Coord. with NOSWB) Ls 1,500.00 1,500.00
Mechanical
Piping & Fittings Coordinated by NOSWB)
24" Siphon Line 50 LF 290.00 14,500.00
12" Vacuum Discharge Line 200 LF 200.00 40,000.00
Misc. Piping and Supports Ls 5,500.00 5,500.00
Electrical (*Coordinated by NOSWB)
Feeder Line - 340 75 LF 35.00 2,625.00
Feeder Line - 422 75 LF 35.00 2,625.00
Feeder Line - 400 4] LF 35.00 2,625.00
02--- SUBTOTAL: Relocations 69,375.00
Contingencies 10,625.00
TOTAL: Relocations 80,000.00
11---  FLOODWALLS AND LEVEES:
110A  Mobilization, Demobilization
and Preparatory Work: LUMP SUM LS 200,000.00 200,000.00
110B- Care and Diversion of Water:
110B@ Dewatering System:
Site Work:
Selective Demolition:
Remove Canal Liner/Soil
(Wet Conditions) 75 cY 100.00 7,500.00
Temporary Cofferdam:
Steel Sheet Piling, PZ-40, Driving 27,250 SF 4.00 109,000.00
Steel Sheet Piling, P2-40, Pulling 27,250 SF 3.00 81,750.00
HP 14X73 Steel Piles, Driving 8,050 LF 31.50 253,575
HP 14X73 Steel Piles, Pulling 8,050 LF 10.00 80,500.00
Steel Wide Flange Wales 690 LF 28.00 19,320.00
Backfill:
Random Backfill 50 cY 6.00 300.00
Mechanical Equipment:
Unwatering Pumps LUMP SUM Ls 2,000.00 2,000.00
Well-point system LS 122,000.00 122,000.00
1102- Floodwalls:
11028 Site Work:
Clearing and Grubbing 0.5 AC 2,00.00 1,000.00
Selective Demolition:
Remove Existing Basin Concrete & Soil 170 cY 100.00 17,000.00
Remove Existing Basin Cut-off Sheet Piling 500 FT 2.00 1,000.00
Remove Existing Canal Liner and Soil 830 cY 100.00 83,000.00
Remove Existing Fencing 30 FT 2.00 60.00
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TABLE 6 (Cont'd)

LONDON AVENUE OUTFALL CANAL
PUMPING STATION NO. 4
FRONTING PROTECTION

(Aug 94 Price Levels)

Cost
Acct. Estimated Unit Estimated
No. Description Quantity Unit Price Amount
$ $
Sheet Piling:
Steel Sheet Piling, PZ-22, Driving 7,200 SF 12.50 90,000.00
Steel Sheet Piling, PSA-23 Tee, Driving 150 SF 13.00 1,950.00
Piles: .
HP14X73 Steel Piles, Driving 9,440 LF 31.50 297,360.00
Backfill:
Canal Liner Repair - Concrete 110 cY 250.00 27,500.00
Canal Liner Repair - Soil 270 cY 25.00 6,750.00
Clay Backfill 630 cY 12.00 7,560.00
1102C Concrete: :
Concrete, in-place including Reinforcement:
Stab. Slab, Unreinforced 46 cY 70.00 3,220.00
Monoliths, Reinforced 1,050 cY 330.00 346,500.00
Waterstops, L-type 100 LF 30.00 3,000.00
Waterstops, 3-bulb 625 LF 10.00 6,250.00
Joint Filler 3,000 SF 2.00 6,000.00
11028 Special Construction:
Corrosion Protection Systems:
Standard Iron Body Ferrule LS 0.00 Wk
Bond Cables LS 0.00 *%
**Included in Concrete
1102M Metals:
Embedded Metals: 10,000 LB 1.25 12,500.00
Grating and Handrail, Aluminum 3,000 LB 30.00 90,000.00
Walkway and Stair, Steel 2,600 LB 1.25 3,250.00

1102ME Mechanical Equipment:
Gates and Valves
Backflow Prevention Gates with Operators:
Sluice, Manufactured:
120"X132" Gate Assemblies
96"X84" Gate Assemblies
Unwatering Pumps:
50 GPM Submersible Pump 2 EA 1,000.00 2,000.00
110R- Associated General Items:
110RR Electrical:

EA 97,000.00 582,000.00
EA 67,000.00 134,000.00

N O

Hoisting Assembly Electrical Equip. LS 0.00 hadeded
Sluice Gate Electronic Controls - Ls 0.00 ek
Lighting System LS 0.00 Tk
***Included in Sluice Gate
11--- SUBTOTAL: Floodualls and Levees 2,597,845.00
Contingencies 390,155.00
TOTAL: Floodwalls and Levees 2,988,000.00
30--- ENGINEERING AND DESIGN (E&D)

30G-- Feature Design Memorandum (FDM)
30H-- Plans and Specifications (P&S)

30HB- Final Plans and Specifications 266,330.00
30HD- Bidability, Constructability, and Operability Review 13,030.00
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TABLE 6 (Cont'd)

LLONDON AVENUE OUTFALL CANAL
PUMPING STATION NO. 4
FRONTING PROTECTION

(Aug 94 Price Levels)

Cost

Acct. Estimated Unit Estimated

No. Description i Quantity Unit Price Amount

$ $

30K-- Engineering During Constriction (EDC) 48,310.00

30P-- Cost Engineering 19,800.00 .

30Q-- Construction and Supply Contract Award Activities

5,000.00

30--- SUBTOTAL: Engineering and Design (E&) 352,470.00
Contingencies 35,530.00
TOTAL: Engineering and Design (E&D) 388,000.00

31--- CONSTRUCTION MANAGEMENT LUMP SUM LS 259,200 259,200

31--- SUBTOTAL: Construction Management 259,200.00
Contingencies 38,800.00
TOTAL: Construction Management 298,000.00

SUBTOTAL:
CONTINGENCY:
TOTAL:

2,278,890.00
475,110.00
3,754,000.00

48. Schedule for Design and Construction. The sequence for design and construction is shown

in Table 7.
TABLE 7
SCHEDULE FOR DESIGN AND CONSTRUCTION
DESIGN CONSTRUCTION
ACTIVITY START COMPLETE ADVER. AWARD COMPLETE
P&S Jan 95 Apr 96 Jun 96 Aug 96 Dec 97
CONSTRUCTION
CONTRACT Nov 91 Jan 92 Jan 95
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49. Comparison of Estimates. The current Project Cost Estimate (LMV Form 17/PB-3)
$3,230,000 effective 1 Oct 94 is for the relocations and the levees floodwalls features. The
current estimate of $2,501,000 for these features represents a decrease of $729,000 when
compared to the LMJ Form 17/PB-3 estimate. This reduction in cost is primarily due to a
refinement of the designs from a survey scope to DM scope.

50. Federal and Non-Federal Cost Breakdown. The breakdown of Federal and non-Federal costs
needed to construct the Fronting Protection at Pumping Station No. 4 described in Supplement
No. 1 to GDM 19A is shown in Table 8 below:

TABLE 8
FEDERAL AND NON-FEDERAL COST BREAKDOWN
OCT 94 PRICE LEVELS
Item Federal Non-Federal Total
Relocations,
Fronting Protection & Levees $2,627,800 $1,126,200 $3,754,000

OPERATIONS AND MAINTENANCE
51. General. All operations and maintenance (O&M) costs for this project will be Federal
responsibility. The estimated O&M cost are shown in Table 9 below:

TABLE 9
OPERATIONS AND MAINTENANCE

Item Annual Cost ¥
Sluice Gate Maintenance . $2,600
Gated Monolith Maintenance 500
I/T Wall Maintenance 200
Subtotal $3,300
Contingency 700
TOTAL $4,000

4 The above annual cost estimates do not include replacement costs or increases due to
inflation.
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52. Funds Required by Fiscal Year. To maintain the schedule for design and construction for
the Fronting Protection at Pumping Station No. 4 as shown in Table 7, funds will be required by
fiscal year as shown in Table 10 below:

TABLE 10
TOTAL FEDERAL AND NON-FEDERAL FUNDING BY FISCAL YEAR

FY 95 $151,000
FY 96 $398,000
FY 97 $2,563,000
FY 98 $642,000

53. Recommendation. The plan of improvement recommended herein calls for construction of
gated monoliths in front of the existing discharge culverts of Pumping Station No. 4 incorporating
the use of I-walls and T-walls. The plan of improvement presented in this supplemental design
memorandum is to sufficient detail to proceed to plans and specifications. Approval of this
supplemental design memorandum is recommended.
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